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This paper will not attempt to separate the exogenous biological supply and endogenous behavioral demand factors in fertility determination; rather, my working assumption is that changes in the determinants of desired fertility dominate today the overall level of fertility, and, moreover, that this dominance of demand factors will become progressively greater in the future as birth control technology improves and becomes more widely available (Westoff, 1981; Pratt and Horn, 1985; Schultz, 1985a, 1985b) . Thus the neglect here of supply.
Another neglected aspect of fertility is the timing of births and implicitly the timing of marriage and remarriage. Although this dynamic dimension of fertility is beginning to be studied by economists (Wolpin, 1984; Newman, 1985; Heckman, Hotz, and Walker, 1985) , it is not a central objective of this paper. More research is needed to discover whether the onset of childbearing and resumption of childbearing upon remarriage is responsive to lifecycle liquidity constraints or other economic conditions.
The juxtaposition of parent choices of the quantity of children and the human capital resource intensity (or quality) of children focuses attention on two central, and undoubtedly related, changes in human behavior that change with modern economic growth (Becker, 1960; T.W. Schultz, 1984) . But despite our fascination with this empirical regularity across households between fertility and the resources parents provide each of their children (proxied generally by schooling), such parallel changes in family choices may arise for many reasons. Quantity and quality may interact in the budget constraint in the sense that the marginal cost of increasing quality (quantity) depends on quantity (quality) as in Becker and Lewis (1974) . But this specification is generally indistinguishable from conventional explanations that interpret the correlation between quantity and quality as evidence that the goods are substitutes in the usual sense. Economists (e.g. Schultz, 1983 ) and anthropologists (Caldwell, 1982 ) have yet to dem:>nstrate a satisfactory causal explanation that arises from outside of the household economy and is responsible for these two aspects of parents' investment strategy in children.
Two developments will be ascribed a role in increasing the relative price of children and hence in decreasing the number of children parents desire or demand in this paper. The first hypothesis is of two parts: (1) if children are more time intensive than the average consumption commodity, and (2) the real value of human time increases, the price of children will increase relative to other goods, and some of these other cheaper goods will partially substitute for children in the budget constraint of parents that is defined to include both time and goods.11 The second hypothesis is also founded on a feature of production technology and a trend in prices: (1) if child care is more intensive in the mother's time than in the father's time, and (2) the value of women's time increases relative to the value of men's time, children will be more expensive and fewer children will be sought. These secular trends in the relative prices of child inputs should induce households to also conserve on the increasingly costly inputs and rely more heavily on the progressively cheaper inputs (Mincer, 1963; Becker, 1965 ). This paper is organized in the following manner. Section 2 develops the household demand model to define more precisely how the opportunity cost of time of men and women may affect fertility. Section 3 estimates the U. S. relationship between fertility in the cross-section and the wage opportunities of husband and wife. Section 4 reviews recent trends in education, wages, and labor force participation of men and women in several high income countries.
A framework is then proposed in Section 5 to account for the changing relative educational attainment of women and men. As these fragmentary relationships are assembled into a consistent story, a clearer understanding should emerge of the causal dynamics underlying modern economic and demographic development.
THE HOUSEHOIJJ D:HllAND FKAllEWOU:
To structure the empirical analysis and make the assumptions underlying my two hypotheses explicit, it is convenient to start with the standard household demand framework. A couple is assumed to decide how many children to have over their lifetime based on their physical assets at marriage (A), a vector of prices (P), wages (W), and asset returns (R). The utility of parents (U) depends on the enjoyment of two commodities: number of children (C) and other goods (G), the latter including investments in child "quality."
Parents produce both commodities with known household technologies using their own time (Tw• Th) and market goods (X), where the subscripts w refer to the wife and h to the husband:
The economic opportunities available to the parents are summarized in a full income (F) budget constraint: F = WwT + WhT + V = Y + Ww(T -Twm> + Wh(T -Thm> where V = RA is the return on the physical assets, Y is market income, and T is the total time available to each parent, which is the sum of time producing C and G and that supplied to the market labor force Tjm• Thus, T = Tjc + Tjg + Tjm for j = w and h.
The full income constraint can also be stated in terms of the sum of the commodities produced and consumed by the parents valued in terms of the opportunity cost of the time and market good inputs used in their production (shadow prices n), if the household technology is assumed to be subject to constant returns to scale and there is no jointness between the production of C and G.
These last two technological assumptions of Becker's (1965) framework are needed if the shadow prices are to be treated as exogenous and consequently invariant across households in which parents vary in their output/consumption decision (Pollak and Wachter, 1975) .
For numbers of children to be parent time-intensive means that the share of the opportunity cost of children due to parents' time inputs (sjc> exceeds the parents' time input value share in other goods (sjg>• namely:
he wg hg wg w hg h g Analogously, for children to be more female time-intensive than male time intensive means that the female time intensity of children relative to that of the other consumption commodity exceeds the male time intensity of children relative to the other commodity:
The utility maximizing demand of parents for numbers of children depends on the underlying exogenous variables in the model: wages, prices, endowments, and preferences. Preferences are generally set aside by economists because they are not objectively observed and are conventionally assumed to be uncorrelated with other exogenous variables:
where Pg and P 0 are the exogenous prices of the market inputs to the two basic commodities. While it is common to assume that market prices do not vary substantially in the cross section, it is important to distinguish between variation in market determined prices of children which is exogenous, and variation in the resource intensity of parent investments or consumption expenditures on children, which reflect parent choice and is therefore another endogenous variable.
The derivative of numbers of children demanded by parents with respect to wage rates and nonearned income can be expressed as a weighted combination of compensated price and income effects:
where 1lc7T c is the income compensated demand elasticity with respect to the full opportunity price of children, and llcy is the market income elasticity of demand for children. Demand theory implies that the compensated own-price elasticity is negative. Some economists suspect that the income elasticity of demand for children is positive if appropriately defined (Becker and Lewis, 1974) , but there is nothing in economic theory that precludes wealthier parents demanding to have fewer children and to invest more resources per child.
The empirical demand estimation equation for fertility is initially assumed to be linear, or, more specifically, semi-logarithmic in the wage parameters.
where the i indexes individual couples in the sample of observations on fertility, their permanent wages, nonearned income, and e is a residual error due to many minor omitted factors and misspecifications of functional form, which is assumed independently distributed with respect to the other explanatory variables and symmetrically distributed.
The income elasticity of children is readily obtained from a regression of the form (5), ~cy = ~3(Y/C). If the price of time effects on the price of children are suitably captured by the husband and wife's wage variables, then nonearned income will reflect merely an expansion of the parents' opportunities and possibly exert a small positive effect on fertility. The compensated price components of the wife's wage (w*) and the husband's wage (h*) can be constructed from the estimates of (5) and the sample mean values of fertility and market labor supply.
Our two hypotheses regarding time intensity of children may be now empirically evaluated. For the time intensity of children to exceed that of * * other goods, w + h < O. This condition would hold if the sum of the uncompensated wage effects per child (~1 + ~2)/C) is negative, and the income elasticity is either positive, or if negative, it is smaller than the sum of the previous wage effects. Empirical studies of fertility that have sought to estimate the distinctive effects of the wage opportunities for men and women generally find ~1 is negative while ~2 tends to be negative in high income urban populations and frequently positive in low income agricultural populations (Schultz, 1981) . Regardless of the sign of ~2• the absolute magnitude of ~1 generally exceeds that of ~2 and the fertility effect of nonearned income ~3• is positive.
The second hypothesis that children are female relative to male time intensive implies that w* -h* < O. This is a more difficult condition to satisfy if the income elasticity is positive. The difference in the uncompensated wage price effects per child (i.e. (P1 -P2)/C) must in this case be larger (negative) than the time weighted difference in income effects (i.e. P3(Thm -Twm)). Thus, confirmation of the female relative to male time intensity hypothesis requires more than the standard finding that the wife's uncompensated wage coefficient is more negative than that for the husband's uncompensated wage coefficient. In other words, wages of men and women may increase by the same percentage contributing to a reduction in fertility if P1 < P2• but this empirical regularity need not imply that children are more female than male time-intensive.
It would be useful in addition to have measures of market prices of basic child inputs, Pc• holding in some sense the quality or resource intensity of children constant (Lindert, 1980) . But I know of no satisfactory proxies for such prices over time or across regions. Studies have attempted to calculate the cost of a child, but these investigations do not recognize that expenditures on children and the number of children parents have are to some degree jointly and simultaneously determined. Thus, when these studies hold constant for fertility and the wife's work behavior to calculate the expenditures on children (Espenshade, 1984) , it is not clear how the estimates are to be interpreted. Existing measures of market expenditures on child rearing are not solely determined by market prices, but by parents choosing their expenditure level to satisfy their own preferences. Exercises using demand systems to estimate compensating variations in income that appear to offset precisely the consumption "requirements" of an added child are merely more sophisticated ways of treating fertility and family composition as if they were exogenous (Deaton, 1982; Lazear and Michael, 1982) . These studies do not permit us to infer expenditure "effects" of an added child, since they yield inconsistent estimates if parents influence their own fertility and the distribution of children thereby becomes correlated with the tastes of the consumer that are impounded in all of the errors in the demand system.~/
FK1lTILI1Y KSTillATRS: UNTIED STATRS 1967
To describe how fertility varies with respect to wage opportunities of women and men in the United States, the reduced-form fertility equation (S) is estimated as suggested by the household demand framework. The data are from the 1967 Survey of Economic Opportunity (SEO), an augmented version of the Current Population Survey (CPS). Fertility regressions are reported in Table   1 for the 14,631 husband-wife families, stratified by age and race groups.
Age is introduced as a linear control for differences in both the experiences of specific birth cohorts and variation in stage of their lifecycle.
Nonemployment income is the realized income flow from wealth and excludes work conditioned public and private transfers such as unemployment, social security, pension, and welfare payments. These work conditioned payments may be endogenous, since they may be administratively linked to family size or fertility, as well as to past and current labor force behavior.
The realized wage of a woman is clearly a function of her past accumulation of labor market experience, and consequently it tends to be inversely related to her fertility and directly related to her lifecycle investments in labor market skills. The realized hourly wage rate is, therefore, endogenous to the couple's reproductive choice or plans, or in other words, the unexplained error in the fertility equation (5) is likely to be correlated with the wife's past, current, and anticipated labor market and human capital investments behavior. Exogenous instrumental variables are therefore used to predict a wage for each wife (and husband) based on an (1. 03) (2.14)
. ( 565) (2. 92 a/ -Beneath regression coefficients are shown in parentheses the absolute value of the t statistics. wage variables may, however, be subject to selection bias, but experimentation with standard probit corrections (Heckman, 1979) for this source of bias in the wage and fertility equations did not indicate that the bias was statistically significant.~/
In every age and race regression the wife's predicted wage is negatively associated with fertility. The coefficient on the husband's predicted wage changes sign over the life cycle (or across birth cohorts), adding to the number of children ever born for younger wives, age 18 to 34 for whites and age 18 to 24 for blacks, but contributing to lower fertility among older wives. If this pattern in the age cross-section were to persist for a cohort over time, higher wages for husbands encourage earlier childbearing, but the earlier onset of childbearing is counterbalanced by a much lower rate of childbearing at later ages. For white wives over age 35 and for black wives age 35 to 54, a higher predicted husband's wage is significantly associated with lower completed fertility. The elasticities of fertility with respect to the wage rates of wives and husbands are of similar magnitude for blacks and whites, though the level of black fertility is higher and wage levels lower.
In no regression is the estimated effect of nonearned income on fertility statistically significantly different from zero at the 5 percent confidence level. Alternative net worth (stock) measures of potential nonearned income were substituted for the flow of nonearned income, but the explanatory power of the relationship was not improved. These estimates do not confirm that the timing of cumulative fertility or the completed number of children among currently married couples is affected substantially by nonearned or wealth income. This evidence supports the view that ~cy is essentially zero.
These estimates give credence to the hypothesis that children are time intensive. In all age and race regressions the sum of the coefficients on the wife's and husband's wage rate are negative and increase generally for the older age groups. The hypothesis is most appropriately tested for these later age groups, since the model describes completed fertility and not the timing of childbearing. The adjustment for the income elasticity is small and more often than not negative. The hypothesis that children are more female than male time intensive is also consistent with these estimates. The value of w*-h* is always negative, but smaller for older white age groups and not particularly stable for older black age groups.
In sum, cross-sectional linearized reduced-form fertility regressions from the late 1960s suggest that in the U.S. the standard technology assumptions advanced by the household demand model are reasonable. Although women's wages did not increase relative to men's during the 1950s, 1960s, and early 1970s (O'Neill, 1985 , equiproportional growth in real wages for both men and women could have been responsible for substantial declines in fertility at all ages. Increases in both spouses real wage rates by 50 percent, as occurred from 1960 to 1980, is associated with an average reduction in fertility in these regressions of .6 to 1.2 children ever born.
This large reduction in fertility would have been anticipated on the basis of the reported regression estimates and the actual U.S. trends in male and female real wage levels. But if, as some economists forecast (Smith and Ward, 1985) , female wages relative to male wages are likely to increase in the U.S.
for the rest of this century, will U.S. fertility continue to fall?
WAGES AND LABOR FOR.CE BBllA VIOR. OF WOJIHN AND MEN
The fertility consequences of change in real wages of women and men depend on a couple's allocation of their time among child care, housework (proxied by G), and market labor force participation, as summarized in equation (2) and (3). Data for high income countries are currently insufficient to measure directly the difference in male and female time intensities of children and other household commodities, or in our notation, Swg -Swg and she -shg• But impressionistic evidence suggests a gradual convergence in the time allocation patterns of men and women may be occurring.
If this continues, one should anticipate that the fertility effects of male and female wages will also become more similar. The increasing value of women's time relative to men's should contribute to changing the relative household production roles of husbands and wives, and to a substitution of child care activities from the family to the marketplace. These adjustments in factor proportions within household production and the locus of production contain the seeds of change that should dampen the responsiveness of fertility to future increases in women's relative wage.
The record is much clearer when it comes to documenting the increasing share of women's time that is allocated to labor market activities (Mincer, 1962; Cain, 1966; Evenson, 1983 ). This change is particularly notable among married women and, most recently, among married women with preschool aged children. Since male participation rates have tended to drift downward slowly with secular increases in real wage levels, the ratio of female to male participation has often risen markedly, averaging an increase of about 60 percent from 1960 to 1980. Table 2 shows these tendencies in labor force participation rates for prime aged men and women after age 25, when schooling is generally completed, and before age 55, when retirement becomes evident for both men and women. There are still, needless to say, differences across Oever, 1982; Evenson, 1983) . In some countries, such as Japan, this reallocation of women's time to the market is entirely concealed in overall labor force statistics, because married women were frequently enumerated in previous periods as economically active in family businesses, such as small farms, and were therefore counted as unpaid family workers or self-employed.
Thus, in countries such as Japan, the traditional family segment of the female labor force has contracted while wage and salary employment for women has expanded, leaving total participation rates temporarily unchanged (Hill, 1983 ).i/ Women over the course of the first half of the 20th century have tended to get married earlier in more developed countries. And since married women have historically participated less in the market labor force than single women, this secular change in marital status composition helps to explain why participation rates for married women can increase, while overall female participation rates remain more stable (Layard and Mincer, 1985) . The shift of married women into market employment has occurred in some countries through acceptance of part-time jobs, the United Kingdom being an example. In the United States, on the other hand, the share of the female labor force in part-time jobs has been relatively stable for two decades.~/ The increase in hours that women have supplied to the labor market is not frequently reported, and it need not, thus, follow precisely the path of participation rates.
The overall trends toward increasing female participation in market labor force activity do not necessarily imply that female workers are accumulating labor market experience at a more rapid rate than are male workers. On the contrary, Smith and Ward (1985) and O'Neill (1985) document that one reason for the postwar stability of female wages relative to males in the United
States was the tendency during the early postwar years for the accumulated work experience of working women to decline relative to that of working men.
The market wage opportunities available to the average women in the population may have been increasing, as more women worked in the labor force force for part of their lives. But a change in the experience composition of the women who worked concealed this fact. In the next decade this short-run compositional shift in experience of working women will have run its course, and the average experience of working women should begin to increase relative to that of working men, with implications for women's wages relative to men's.
The educational attainment of women in most societies is lower than that of men. The United States is an exception in this regard. White women born from 1856 to 1921 attained more schooling than did white men in their birth cohort (Smith, 1984) . This pattern reversed for men and women born between 1925 to 1954, among whom men attained slightly more schooling than did women.
Though the differences in schooling of men and women were small in the U.S., changes in the average schooling of those women who decided to work in the labor force were more substantial. Here too, the educational level of women who worked during the 1950s and 1960s declined relative to that of all women, contributing to a compositional decline in the schooling of female workers relative to male workers (O'Neill, 1985; Smith and Ward, 1985) . As the participation rate of women increases, changes in the educational composition of female workers relative to that of the female population are likely to diminish in importance.
Across a national labor market, wages of both men and women are strongly associated with their educational attainment, particularly when age or postschooling experience is held constant. Therefore, the tendency for educational attainment of women to increase relative to men is a crucial factor in raising the market wage opportunities of women relative to men.
Moreover, the process is self-reinforcing through its impact on female labor supply behavior illustrated in the estimates of Table 3 for U.S. married women based on the same SEO sample used for the previous fertility estimates.
Increasing market wage opportunities for women contributes to more women entering the labor force and working more hours (Smith, 1980) . This outcome permits women to accumulate more labor market experience and thereby increase further their market wage opportunities (Mincer and Polachek, 1973) . This tendency for male and female wages to converge relatively in the long run is likely to continue, but the speed of convergence remains uncertain, not only because of the cross-currents in compositional change noted earlier, but also because technologically determined derived demand for male and female labor may differ from country to country and over time as the composition of output changes during modern economic growth (Schultz, 1985b) .
Increases in educational levels, and particularly in female relative to male levels of schooling, have an important long-run bearing on female relative to male labor force participation ratios, and directly and indirectly influence female to male opportunity wage ratios. The educational levels that were taken as given in the preceding section's analysis of fertility, labor force participation, and wages in a U.S. cross section must, therefore, now be reexamined. To complete my story I need an initial cause, or the forcing developmental variables that might have set into motion in industrially advanced countries the secular decline in fertility along with the increase in women's market labor force participation. These forcing variables must be shown to determine investments in schooling and ultimately differential investments in the schooling of men and women.
. -.. : ~ ~-. ,:-_ . 
aT-ratios reported in parentheses beneath regression coefficients for comparative purposes but they are not unbiased. See Schultz, 1975 for comparably specified logistic estimates.
bWage variables are endogenous and estimated by means of instrumental variables for participating persons: schooling, region of residence, experience. experience squared. farm residence, city size, and health disability (Schultz, 1975) .
DETERllINANTS OF' SCHOOLING OF' WOllHN AND KHN
Simple specifications of the technical production function relating the inputs of the education system to the output of school services can be combined with consumer demand relationships to explain the quantity of schooling that a population demands. An explicit expression is thereby obtained for the factors that determine the equilibrium level of public educational services produced in terms of the (1) income of consumers, (2) the relative prices of school inputs to the public sector, and (3) various technological and demographic constraints that might influence the unit costs or consumer benefits of these services. This production-demand framework has been employed to explain the level and distribution of national public expenditures on education, and is used here to analyze female and male enrollment rates by schooling level (Schultz, 1985a) . The principal input to education is that teacher salaries which represents between 75 and 95 percent of the current expenses of national educational systems. The price of teachers will, therefore, be closely -... ~-.
-17-correlated with educational expenditures and, as any price, it will be responsive to unexplained variations in the current demand for school services. The relative price of teachers is, therefore, treated as an endogenous variable for the purposes of understanding the long-run determinants of the demand for educational services. The price of teachers is estimated by instrumental variables, where the instruments are ten-year lagged values of GNP per adult, urbanization, and the secondary school enrollment rate. The previous production of secondary school graduates within the country provides the pool of trained personnel who could work as teachers, and, as anticipated, the size of this pool should be inversely related to current teacher salaries (Schultz, 1985a) . The expenditures and enrollments of the educational system are thus regressed against real incomes per working age adult (age 15 to 65), the endogenous relative price of teachers, urbanization as a measure of population density that is expected to reduce unit costs. and the proportion of the population of school age (age 6 to 17)
an indirect measure of population growth that could raise unit costs or erode benefits to providing schooling for an exceptionally large cohort of children. b/The expected years enrolled is defined as six times the primary and· secondary school enrollment ratios and five times the higher education enrollment ratio 2s reported by U~ESCO. These ratios are based on .six. six and five year population denominators.
!:_/The relative price is endogenous and probab:t,y measured with error. It is estimated by instrumental variable methods where the instruments are GNP per adult, urban proportion of the population and the secondary school enrollment ratio, all measured ten years earlier.
"
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decreases slightly school expenditures, but not by a statistically significant amount, whereas enrollments decline markedly, and primary school teachers are used more intensively as average classroom size increases (Schultz, 1985a) .
With urbanization there is a small reduction in public school expenditures and enrollments, other things being equal. Rapid population growth that increases the share of the population of school age is not associated with a decline in enrollment rates, but public outlays per student in large birth cohorts do decline as classroom size increases and teacher salaries fall.
For the purposes of understanding the factors accounting for the increasing levels of schooling obtained by women, the estimates in Table 4 document the differential effect of income and teacher prices on female and male enrollment rates. The income elasticity of female enrollment is twice as large as that for males, .51 versus .26, and female enrollments are also more responsive to prices than are male enrollments, -.92 versus -.69. Evidence in this contemporary cross section of nations suggests that rising real incomes and decreasing relative prices for school teachers have paralleled the advance of women's educational status relative to men's.
Although the enrollment rates analyzed above are collected and published in relatively standardized form, comparable figures on educational attainment for adult populations by sex and age are not available. Years of schooling completed by age and sex can be estimated from certain national Census tabulations, but these estimates depend on attributing an estimate of years of education to many special school categories, and hence may embody considerable errors. These crude estimates are nonetheless calculated for a few industrially advanced countries and shown for illustrative purposes in Table   5 . The near parity in educational attainment of men and women in the United
States was already noted. This may be contrasted with the lower female to male ratio of educational attainment in more recently industrialized Table 4 . But most educational attainment estimates confirm the expected increase in female relative to male schooling levels in the last three decades. A continuation of these trends should narrow any disadvantage women have in terms of education, and will translate, over time, into a rise in the ratio of female to male wages, as more women enter and remain more permanently attached to the labor market. Historical trends in this wage ratio are summarized in Appendix Table A-1.
CONCLUSIONS
The household demand framework assigns importance to the parent-specific time requirements of having (and enjoying) children and the distinct price effects of the opportunity value of women's and men's time in market and nonmarket production. The framework implies that if child care duties can be transferred to the market without loss of parental satisfaction, then the link between the opportunity value of the parents' time and the shadow price of children would be partially broken. The family may use increasingly the market for specialized preschool child care and extended adolescent schooling.
But this development is not likely to prevent the opportunity cost of children from continuing to rise, though it may dampen the rate of increase. Fertility may not, therefore, rebound substantially and permanently from its current trough, though it may become less sensitive to women's wages for reasons indicated below. Intermittent periods of fertility increase, however, can be expected, as the timing of fertility becomes subject to perfected methods of control. Moreover, below replacement fertility could be a viable long run national strategy, so long as there is excess demand for immigration into high income countries, and assimilation of immigrants can be accomplished without -20-unacceptable social strains.
The household demand framework predicts that in traditional nuclear families, in which the wife specializes in nonmarket production activities, increases in the market wage opportunities for women relative to men will lead to downward pressure on desired fertility. But households will also attempt to substitute the male's time for the female's in some child care activities, and transfer some of these child care duties and schooling functions to lower cost providers in the market. Thus, there are two forms of household adjustment that should diminish over time the sensitivity of fertility to the upward trend in women's wages. The reallocation of women's time from nonmarket to market work is clearly proceeding apace in virtually all high income countries. It is more difficult to document, but probably also the case, that men have taken on a moderately increased share of child care activities from women, if for no other reason than that much home child care is being transferred to the marketplace. Women's gains in education relative to men are also evident in many countries and must be a factor in the growth of women's wages relative to men's. With the increased participation of women in the market labor force, women have accumulated the market experience and begun to narrow their occupational separation from men, and this development should continue to narrow relative wage differences in the remainder of this century.
Cross sectional differences in U.S. fertility and labor force participation confirm some of these patterns in industrially advanced high income countries. Many questions, however, remain unanswered and DDst data on to be placed on a firmer analytical foundation and tested against data from a variety of countries (Fuchs, 1968; Goldin, 1983; Schultz, 1985b; Smith and Ward, 1985) . Tracking down the economic origin of the advance in women's schooling and market productivity relative to that of men should help in forecasting fertility trends. Nonetheless, it should come as no surprise that the family is an adaptable unit. The increasing value of women's time relative to men's is a relatively new development and is certain to DX>tivate many individual and institutional accommodations; undoubtedly parent roles and household technology will adapt and new opportunities for specialization in child care between the family and market will be found. If the secular downturn in fertility in high income countries halts, or possibly reverses, it will probably be due to these largely uncharted possibilities of factor and sectoral substitution within the family, and not due to a reversal in the trends toward greater similarity in labor market participation and wage rates for women and men. Layard and Mincer (1985) . current Population survey after 1955, and dicennial census for 1939. Col (2-3) M. Riboud (1985: Table 11, p. Sl99; Table 3, p. 184) in La.yard and Mincer (1985) .
1'bnagricultural hourly wage after 1965 from ILO Yegrbooks of I.abour statistics.
Col (4) 1960-1980 from w. Franz (1985: ~/What descriptive evidence one gleans from these studies of expenditures on children suggests that outlays per child in the United States have risen rapidly in recent years as fertility has declined. But they do not clarify the extent to which parents have managed to substitute child rearing from the family to the market. Reed and Mcintosh (1972) report the direct expenditures per child in 1969 dollars are estimated at $29,000 to $39,000 for urban families with low and moderate income levels. The opportunity cost of the mother's reduced time in the labor force is estimated by Reed and Mcintosh as $20,000 for the first child and between $4,000 to $7,500 for subsequent children, depending on whether the children are born at two or four year intervals. The most recent calculation of direct expenditures to age 18 is by Espenshade (1984) in 1981 dollars of between $75,000 and $98,000 for low and high socioeconomic status husbands. Espenshade reports the additional cost of college education for the child at a public four year college as $15,000 and at a private four year college as $27,500 (1984. ~/Almost a majority of the survey respondents report no nonearned income.
Therefore, the logarithmic specification of this variable seemed inadvisable, since it then requires that one fix some arbitrary minimum value below which the variable cannot fall. The logarithmic specification with the minimum set at 1, 10 and 100 dollars per year did not yield in any race or age group a statistically significant regression coefficient for nonearned income at the five percent level. Hence, the arithmetic treatment of nonearned income is !IA similar pattern is noted by Durand (1975) , where he observes female agricultural labor force participation rates vary widely across countries for no obvious reason. Much of this variation appears to be due to relatively arbitrary statistical conventions or cultural practices that lead to the enumeration or not of women as labor force participants when they work in family farming activity. The negative male income elasticity is about one-eighth the magnitude of the female wage elasticity, and both w* + h* < 0 and w* -h* < 0, confirming the general time intensity of children and the female time intensity of children, as hypothesized. Clearly, the ratio of female to male uncompensated wage effects is larger in the 1960 estimates than in the 1967 estimates, but many other features of these estimates also differ.
~/In
Repeated estimates of fertility regressions are needed to confirm trends based on a common empirical specification and using both the linear and interactive approximations. responses to exogenous wage developments or for that matter a change in tastes toward having a smaller family and more women working. To discount this latter possibility, women's wages must also be treated as an endogenous variable (Schultz, 1985b) , which is determined in part by the past accumulation by women of market relevant experience and education, and identified by an exogenous demand factor.
In sum, any interpretation of time series must explain what factors were responsible for male wages rising more rapidly than female wages in the 1950s, if they did, and for the reverse trend developing in later years, if it did.
Only then is it possible to discriminate among competing hypotheses regarding the underlying causes of fertility trends and swings about these trends. The lack of an education/experience standardized wage series for women is a serious current limitation to time series research on U.S. fertility determinants.
